Pentacene film FETs were fabricated on heavily doped p-type Si wafers with a 300 nm thick thermally grown SiO 2 layer (PS1, 70 mg/mL, was also fabricated on a heavily doped n-type Si wafer). All substrates were cleaned by sonication in ethanol (200 proof) for 3 min. PS1 (M n = 280 kg/mol, 5, 30, 50, 70 mg/mL in anhydrous toluene), PS2 (M n = 13 kg/mol, 10, 30 mg/mL in anhydrous toluene), PS3 (M n = 4 kg/mol, 5, 20 mg/mL in anhydrous toluene), PMMA (M n = 15 kg/mol, 5, 10, 40 mg/mL in anhydrous toluene), PTBS (M n = 32 kg/mol, 10 mg/mL in anhydrous toluene), and PVP (M n = 20 kg/mol, 20 mg/mL in anhydrous THF) were spin-coated on oxygen plasma-treated (5 min, 0.5 Torr) substrates and dried in the vacuum oven at ~ 80 º C overnight. PS1/2-and PVP-OXY were prepared by O 2 -plasma treatment for 10 s (20W, 0.5 Torr). The resulting polymer layers afford very smooth morphologies with root-mean-square (RMS) roughnesses of ~ 0.3 nm. Film thickness was measured by profilometer (Tencor, P10).
Next, 5 and 50 nm thick pentacene films were vacuum deposited at 2 × 10 -6 Torr (0.5 -0.6 Å/s) at preset substrate temperatures, and top-contact source and drain electrodes (Au) were also deposited under vacuum through a shadow mask. The channel length of the devices was 100 µm and the width was 5000 µm. Pentacene films were analyzed by atomic force microscopy (AFM) using a JEOL-5200 Scanning Probe Microscope with silicon cantilevers in the tapping mode. Thin films of pentacene were analyzed by x-ray diffraction (XRD) using Cu Kα radiation.
Signaton probe-station equipped with a digital capacitance meter (Model 3000, GLK Instruments). All OTFT measurements were carried out under vacuum (< 10 -5 Torr) using a Carrier mobilities calculated in saturation at the charge carrier concentration range of 3 -4 × 10 12 cm -2 . Standard deviations are typically < 10%; otherwise a mobility range is given. b From DSC data of Fig. 2. c These films fabricated directly on Si substrates without a thermal oxide coating. 
